Background and objective. Inguinal hernia repair is one of the most common general surgery procedures. Laparoscopic repair is technically more demanding, though it has been shown to be superior in terms of pain and discomfort, however, there is no apparent difference in recurrence between laparoscopic and open mesh methods of hernia repair. Over the years we see a relatively slow increase of laparoscopic procedures and even scepticism of the patients; thus we decided to test the hypothesis that more demanding and costly laparoscopic surgery has little benefits over the open procedure. The aim of our study was to compare postoperative pain, short-and long-term outcomes after laparoscopic hernia repair and conventional open hernia repair. Results. Laparoscopic procedure was significantly more often performed for the patients, who were younger, had shorter history of disease. The mean operative time for laparoscopic inguinal hernia repair was significantly longer than for open repair (p=0.02). The pain score for laparoscopic surgery was significantly lower according to VAS on day 1, 2, 3 (overall p≤ 0.002). The patients in the laparoscopic group required significantly lower doses of narcotic analgesics on the third postoperative day; the doses of nonsteroidal anti-inflammatory drugs were also significantly lower on the second and third postoperative day in this group. The postoperative hospital stay was shorter after laparoscopic repair (p=0.01). Sixty-four patients (71.11%) completed follow-up at one year after the operation. Nine (14.06%) of them had postoperative complications and eight of them were after open hernia repair. Two patients (3.1%) were re-operated (both patients were treated by Lichtenstein hernioplasty): one for inguinal hernia recurrence, another for testicular necrosis. Conclusions. The patients from laparoscopic group had significantly shorter postoperative pain duration (p=0.019), returned to daily activity slightly earlier and had better satisfaction with the operation comparing with the patients who undergone open surgery (p=0.915, p=0.893), but the duration of the sick leave (time off from work) was similar in both hernia repair group (p=0.260). Data shows that laparoscopic hernia repair has advantages in terms of post-operative pain intensity and duration, as well as risk of complications and patient satisfaction.
Introduction
Inguinal hernia repair is one of the most common procedures in general surgery. The repair of hernia can be car- Some randomized studies comparing laparoscopic versus open inguinal hernia repair have confirmed that laparoscopic approach is associated with reduced postoperative pain and earlier return to work (1) (2) (3) (4) (5) (6) (7) (8) , laparoscopic hernia 29 repair is associated with better cosmetic results than conventional open surgery (4) . One more advantage of the laparoscopic technique is ability to detect a contralateral inguinal defect and repair it through the same incision at the same time (9) . Laparoscopic procedure, however, requires general anaesthesia; operative time and learning curve are longer (5, 8, 10, 11 The aim of our study was to compare postoperative pain, short-and long-term outcomes after laparoscopic hernia repair and conventional open hernia repair.
Material and methods
This prospective study examined 90 consecutive patients, who underwent inguinal hernia repair surgery at LUHS between January 2013 and October 2014. Age, sex, body mass index, hernia type, duration of presence of symptoms was recorded before surgery. Duration of operation and postoperative pain first, second and third day after the operation as well as the presence of complications (fever, wound infection), duration of postoperative pain, comfort after the procedure, reoperation rate, the time of the sick leave, duration of returning to normal activity, and recurrence rate were investigated during follow-up visits after the operation. The severity of postoperative pain was evaluated using visual analogue scale (VAS) -10 cm horizontal line with endpoints, labelled "no pain" at 0 cm and "worst pain possible" at 10 cm. Patients were asked to mark on the line representing the mean pain that they had experienced that day. The use of analgesia was recorded.
The final records were made at one year after the operation follow-up visit. The results were compared between two groups -laparoscopic and open hernia repair.
The statistical analysis was performed using SPSS for The pain score after laparoscopic surgery was lower according to the VAS on first, second and third day after the procedure ( Table 2 ). The consumption of narcotic analgesics all three postoperative days was lower in laparoscopic group (see Fig.1 ): the first day in open surgery group the mean dose of opioids was 60.15±44.70 mg while in laparoscopic group 50.00±28.28 mg (p=0,201); the second day 37.50±32.12 mg compared with 28.84±25.19 mg (p=0.223); the third day 6.25±18.89 mg compared with 0.00±0.00 mg (p=0.010).
All three postoperative days patients after laparoscopic hernia repair required lower doses of nonsteroidal antiinflammatory drugs (NAID), see Fig. 2 : the mean dose of NAID first day was 83.51±66.37 mg in open surgery group and 66.53±61.88 mg in laparoscopic group (p=0.265); the second day 48.51±55.10 mg compared with 23.84±42.12 mg (p=0.043); the third day 31.17±46.26 mg compared with 2.30±8.15 mg (p=0.000).
There was no significantly difference by requirement for Paracetamol (first day -p=0.558, second -p=0.118 and third -p=0.527) (see Fig.3 ).
The postoperative hospital stay was significantly shorter after laparoscopic repair: 19 patients of 26 (73%) from laparoscopic surgery group and 27 of 64 (42%) patients from open hernia repair group have spent less than 48 hours in the hospital (p=0.01). The mean inhospital stay in laparoscopic group was 1.5 ± 0.82 day and in open surgery group 3.2 ± 2.53 days.
Sixty-four patients (71.11%) completed follow-up at one year after the operation. Nine (14.06 %) of them had postoperative complications -two of them had more than one complication (see Table 3 ). Eight patients were from open surgery group and one from laparoscopic group. Four patients (6.25%) had fever at home after discharge from the hospital, five patients (7.81%) had wound infection. Surgical treatment for wound infection was not needed; there was enough changing of wound dressings. Two patients recorded the chronic pain in the area of hernia repair (3.1%). Two patients (3.1%) were re-operated: one for inguinal hernia recurrence To classify all the complications we used The Clavien-Dindo classification. Grade I complications were recorded in 7 patients (10.94 %), no one patient had grade II or grade IIIa complications, and grade IIIb complications were recorded in 2 patients (3.1 %).
The patients after laparoscopic inguinal hernia repair returned to a normal daily activity a little earlier than pa-tients which undergone open surgery: days median in open surgery group was 21 (max 365 days) and in laparoscopic group -14 (max 180 days). The time of the sick leave was longer in laparoscopic hernia repair group, but it was not statistically significant (see Table 4 ). The duration of pain in surgical wound area was significantly shorter between patients after laparoscopic procedure. Patient's satisfaction with the operation was a little better in laparoscopic group (see Table 4 ). The lowest mentioned satisfaction grade from 0 to 10 was 5. Two patients gave 5 and were not satisfied with the outcome of the operation, because of the long lasting pain, hyperesthesia in the area of the postoperative scar (one patient from open surgery, another from laparoscopic group).
Discussion
There are numerous inguinal hernia repair techniques. It can be performed conventionally (open surgery) or in a minimally invasive way. Worldwide studies show that laparoscopic procedures are associated with less postoperative pain (1) (2) (3) (4) , with less analgesia consumption by the patient (13) . Our study confirms these results: patients after laparoscopic TAPP repair had lower postoperative pain scores, required fewer analgesics, and the duration of the pain was shorter compared with open surgery.
Laparoscopic hernia repair is also associated with shorter hospital stay, faster recovery, earlier return to normal activities (3, 9) . Better cosmetic results (4), possibilities to detect a contralateral inguinal defect and repair it through the same incision at the same time are the advantages of laparoscopic surgery too (9) . The disadvantages of laparoscopic surgery include requirement of general anaesthesia, longer operative time and learning curve (5, 8, 10, 11) , more expensive equipment (9) . Findings of our study show that the operating time is longer for laparoscopic approach but this difference is clinically insignificant, however, the pain score for laparoscopic surgery was significantly lower according to VAS on day 1, 2, 3, the patients in the laparoscopic group required significantly lower doses of narcotic analgesics and nonsteroidal anti-inflammatory drugs, and the postoperative hospital stay was shorter after laparoscopic repair.
Surprisingly, the duration of the sick leave, the time required to return to normal activity in our study differs from other authors' results. The median of days required to return to daily activity in our study was 21 (max 365 days) in open surgery group and 14 (max 180 days) in laparoscopic group. Of course the variation between individual patients is wide. Liem et al. report the median in open group as 10 (6-16) and in laparoscopic group-6 (4-10) (13). Our study results disclosed that the return to normal activity after the inguinal hernia repair lasts longer. We think it is a feature of Lithuania that people do not rush to return to the work, they extend the duration of the sick leave because they want to have more days off. There is a possibility of influence of the regional social traditions. The patients explained such a long sparing mode by the fear of hernia recurrence, also general practitioner suggestion avoid physical activities for about three-six month after the surgery. The other reason described was the absence of personal motivation for early return to the work. All these factors have a possible impact on our results of patients returning time to the work or to the physical activities. Because of the above mentioned regional specific features the comparison between Lithuanian regional studies or studies from Baltic region seems to be more reasonable.
We have found few inguinal hernia repair studies performed in Lithuania (14) (15) (16) (14) .
One more unexpected finding in our study-patients described their comfort after open and laparoscopic procedures almost the same (mean evaluation in open surgery group was 8.95 and in laparoscopic group 9.00) despite that in laparoscopic group patients had shorter pain duration, the pain severity was lower, they returned to daily activity earlier. We expected to find a more significant difference between open and laparoscopic groups evaluating the postoperative comfort. It is difficult to explain why the satisfaction grade after the procedure is almost the same in both groups.
Conclusions
1. Surgery type does not depend on patient's gender or the side of hernia.
2. For patients, who were younger, had shorter history of presence of inguinal hernia, laparoscopic procedure was done significantly more often.
3. The pain score after laparoscopic surgery was significantly lower according to VAS on day 1, 2, 3. The need of analgesics all three days was lower in laparoscopic group.
4. The postoperative hospital stay was significantly shorter after laparoscopic repair. 5. After laparoscopic surgery patients had shorter pain duration, returned to daily activity earlier and had better satisfaction with the operation, however the duration of the sick leave was longer in laparoscopic hernia repair group.
